Introduction
============

Non-small cell lung carcinoma (NSCLC) is one of the leading causes of cancer-related mortality worldwide, despite considerable progress in surgery, chemotherapy, radiotherapy and biological targeted therapy ([@b1-ol-08-02-0601]). Recent research in the last decade has shown that these therapies predominantly improve a patient's quality of life; the overall five-year survival rate for patients with such tumors is \<15% ([@b2-ol-08-02-0601]). As a consequence, research into novel prognostic biomarkers and therapeutic target structures in NSCLC remains a focus of attention.

Phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt) (of the PI3K/Akt signaling pathway) have been shown to be involved in the regulation of cell proliferation and apoptosis, and are key to the initiation and progression of malignancies, enhancing cell survival by the stimulation of cell proliferation and the inhibition of apoptosis ([@b3-ol-08-02-0601],[@b4-ol-08-02-0601]). More recent studies have identified the activation of the PI3K/Akt signaling pathway in several types of human cancer, including brain glioma ([@b5-ol-08-02-0601]), breast cancer ([@b6-ol-08-02-0601]) and pancreatic cancer ([@b7-ol-08-02-0601]). In addition, the high expression of PI3K and phosphorylated (p)-Akt are often associated with a poor prognosis. PI3K and p-Akt expression have also been detected in the early stage of NSCLC ([@b8-ol-08-02-0601]--[@b13-ol-08-02-0601]), however, their clinical significance in operative NSCLC remains controversial ([@b8-ol-08-02-0601],[@b9-ol-08-02-0601],[@b13-ol-08-02-0601]).

One study has reported that the antigen expression of PI3K and p-Akt may be associated with the tumor-node-metastasis (TNM) stage of NSCLC ([@b8-ol-08-02-0601]). However, to the best of our knowledge, there have been no studies on PI3K and p-Akt expression in advanced NSCLC and the association with prognosis. In the present retrospective study, the correlations between the antigen expression of PI3K and p-Akt, and the clinicopathological data of NSCLC patients and the prognosis in advanced NSCLC were evaluated.

Patients and methods
====================

Patients
--------

The clinical records of 157 patients (110 males and 47 females; mean age, 57.3 years; range, 46--72 years) with NSCLC (70 stage I--IIIA and 87 stage IIIB--IV cases), who were admitted to the Taizhou People's Hospital (Taizhou, Jiangsu, China) between June 2008 and June 2010 were retrospectively evaluated. In total, 75 cases of squamous cell carcinoma (SCC), 82 cases of adenocarcinoma (AdC) and 30 resected lung cancer tumor-adjacent tissue samples were obtained. Stage I--IIIA patients were confirmed based on the histopathology report following surgery, while stage IIIB--IV patients were confirmed using computed tomography-guided percutaneous or bronchoscopic lung biopsies. The patients were divided into stages I, II, IIIA, IIIB and IV tumor groups, according to the TNM system ([@b14-ol-08-02-0601]). Patients with advanced NSCLC were excluded from the study if they had received prior chemotherapy or radiotherapy, or if they had no definitive histological diagnosis, a poor performance status (PS) \[Eastern Cooperative Oncology Group (ECOG)-PS of ≥3), brain tumor metastasis or a disease other than lung cancer that may have affected survival, including cardiac dysfunction, renal insufficiency, liver cirrhosis or concomitant malignancy. This study was approved by the Ethics Committee of Taizhou People's Hospital and was performed according to the Declaration of Helsinki. Written informed consent was obtained from the family of each patient.

Immunohistochemistry
--------------------

Paraffin-embedded tissue blocks were cut into 4-μm sections, and representative sections were analyzed immunohistochemically (EliVision™ Plus IHC kit; Wuhan Boster Biological Engineering Co., Ltd. Wuhan, China) for PI3K and p-Akt (1:200; mouse polyclonal antibody; Miltenyi Biotec, San Diego, CA, USA). Briefly, the sections were dewaxed in xylene and rehydrated in ethanol through graded concentrations of alcohol. Endogenous peroxidase activity was blocked by incubating the sections in 5% hydrogen peroxide in absolute methanol at room temperature for 10 min. Antigen retrieval was performed in a microwave oven for two cycles of 10 min each. Primary antibodies were applied for 1 h at room temperature and the sections were washed three times with 0.05 M Tris-buffered saline \[TBS (pH 7.2)\]. Next, 50 μl immunoglobulin G/horseradish peroxidase secondary antibody (Wuhan Boster Biological Engineering Co., Ltd.) was added, followed by incubation for 30 min at room temperature. The sections were washed three times with TBS and the reaction products were visualized with diaminobenzidine (DAB kit; Wuhan Boster Biological Engineering Co., Ltd.). The sections were counterstained with hematoxylin and eosin (Wuhan Boster Biological Engineering Co., Ltd.), dehydrated and evaluated under a light microscope (DM3000, Leica, Mannheim, Germany).

Immunohistochemistry scoring
----------------------------

Positive staining for PI3K and p-Akt was assessed in 10 high-power fields of each tumor by two independent pathologists using light microscopy in a blinded manner. The mean rate of positive tumor cells was calculated. PI3K and p-Akt expression was evaluated for each tissue sample by calculating a total immunostaining score as the product of the proportion and intensity scores. The proportion score described the estimated fraction of positively-stained tumor cells (0, none; 1, ≤10%; 2, 10--50%; 3, 51--80%; and 4, ≥80%), while the intensity score represented the estimated staining intensity (0, no staining; 1, weak; 2, moderate; and 3, strong). Thus, the total score ranged between 0 and 12. The positive and negative expression values of PI3K and p-Akt were defined as scores of \>4 and ≤4, respectively.

Follow-up
---------

The stage IIIB--IV NSCLC patients were followed up from the date of pathological diagnosis until mortality or the last follow-up to the outpatient department. At the time of the last follow-up, 80 patients (92%) had succumbed to the disease, and seven patients (8%) were lost to follow-up or had succumbed to other causes.

Statistical analysis
--------------------

The statistical analysis was performed using the SPSS 13.0 software (SPSS, Inc., Chicago, IL, USA). Correlations between PI3K and p-Akt immunostaining and the clinicopathological parameters, including gender, age, pathological type, histologic grade, lymph node metastasis, TNM stage and ECOG-PS, were analyzed using χ^2^ and Fisher's exact tests. The overall survival (OS) of the stage IIIB--IV NSCLC patients was calculated from the date of diagnosis to the date of the last follow-up or mortality. The cases lost to follow-up or mortality due to any other causes were defined as censored data for the analysis of the survival rates. The survival curves were plotted using the Kaplan-Meier method, and P-values were calculated using the log-rank test. A multivariate analysis was performed using Cox-proportional hazards model to identify independent prognostic factors. P≤0.05 was considered to indicate a statistically significant difference.

Results
=======

PI3K and p-Akt expression in stage I--IIIA NSCLC and tumor-adjacent tissues
---------------------------------------------------------------------------

Staining for PI3K and p-Akt demonstrated diffuse brown particles of varying thickness patterns localized predominantly in the membrane and cytoplasm of the cancer cells, however, staining was also occasionally identified in the nucleus. PI3K and p-Akt expression was absent or infrequent in the tumor-adjacent tissues. Furthermore, PI3K and p-Akt overexpression was detected in 58.6 (41/70) and 50.0% (35/70) of the tumors, which was higher than in the tumor-adjacent tissues for PI3K \[16.7% (5/30); χ^2^=14.8455; P\<0.001\] and p-Akt \[10.0% (3/30); χ^2^=14.2615; P=0.001\] ([Fig. 1](#f1-ol-08-02-0601){ref-type="fig"}).

PI3K and p-Akt expression in stage IIIB--IV NSCLC tissues
---------------------------------------------------------

No significant difference was observed between the staining location of PI3K and p-Akt in the stage IIIB--IV and I--IIIA NSCLC tissues. In the stage IIIB--IV tissues, the positive expression rate of PI3K and p-Akt was 58.6 (51/87) and 45.9% (40/87), respectively, which did not differ significantly with regard to the expression in the stage I--IIIA NSCLC tissues ([Figs. 2](#f2-ol-08-02-0601){ref-type="fig"} and [3](#f3-ol-08-02-0601){ref-type="fig"}).

Correlation between PI3K and p-Akt expression and the clinicopathological variables
-----------------------------------------------------------------------------------

No significant difference was identified in p-Akt overexpression in stage I--IIIA NSCLC patients with regard to patient gender, age, pathological type or degree of differentiation. However, p-Akt overexpression in stage I--IIIA NSCLC was found to significantly correlate with lymph node metastasis (χ^2^=6.1189; P=0.013) and TNM stage (χ^2^=8.9752; P=0.011). Furthermore, no significant difference was identified in p-Akt overexpression in stage IIIB--IV NSCLC with regard to patient gender, age, pathological type, degree of differentiation or ECOG-PS. However, p-Akt overexpression in stage IIIB--IV NSCLC was found to significantly correlate with TNM stage (χ^2^=5.7501; P=0.016). The overexpression of PI3K was not correlated with the aforementioned clinicopathological variables in all patients ([Tables I](#tI-ol-08-02-0601){ref-type="table"} and [II](#tII-ol-08-02-0601){ref-type="table"}).

Correlation between PI3K and p-Akt expression and prognosis in stage IIIB--IV NSCLC
-----------------------------------------------------------------------------------

The median OS time of all the patients was 15.33 months (95% CI, 13.81--16.85), and survival time was significantly improved in the advanced NSCLC patients with PI3K- and p-Akt-negative expression compared with the patients with positive expression \[P13K: 17.70 months (95% CI, 15.11--20.28 months) vs. 13.43 months (95% CI, 11.83--15.02 months); P=0.004; and p-Akt: 17.13 months (95% CI, 14.93--19.34 months) vs. 13.07 months (95% CI, 11.32--14.82 months); P=0.007\]. Multivariate analysis showed that PI3K (HR=2.143; 95% CI, 1.211--3.790; P=0.009), p-Akt (HR=1.991; 95% CI, 1.009--3.927; P=0.047), TNM stage (HR=4.788; 95% CI, 2.591--8.848; P=0.001) and ECOG-PS (HR=3.272; 95% CI, 1.701--6.296; P=0.001) were independent predictors for survival in stage IIIB--IV NSCLC patients ([Figs. 4](#f4-ol-08-02-0601){ref-type="fig"} and [5](#f5-ol-08-02-0601){ref-type="fig"}; [Table III](#tIII-ol-08-02-0601){ref-type="table"}).

Discussion
==========

The PI3K/Akt signaling pathway is pivotal in the initiation and progression of malignancies, enhancing cell survival by stimulating cell proliferation, inhibiting apoptosis, promoting tumor angiogenesis and enhancing resistance to chemotherapy and radiotherapy ([@b15-ol-08-02-0601],[@b16-ol-08-02-0601]). Signaling is predominantly activated by growth factor receptor tyrosine kinases ([@b17-ol-08-02-0601]), which in turn converts membrane-bound phosphatidylinositol 4,5-bisphosphonate to phosphatidylinositol 3,4,5-trisphosphate, which subsequently activates Akt by phosphorylation. p-Akt acts to promote cell proliferation and survival by antagonizing and inactivating various components of the apoptotic cascade, including Bcl-2 ([@b18-ol-08-02-0601]), caspase-9 ([@b19-ol-08-02-0601]), glycogen synthase kinase 3 ([@b20-ol-08-02-0601]) and Forkhead transcription factor family members ([@b21-ol-08-02-0601]). p-Akt has also been shown to promote cell proliferation by regulating the stability of cyclin D1 ([@b22-ol-08-02-0601]) or activating mTOR ([@b23-ol-08-02-0601]). Furthermore, a previous study revealed that p-Akt is extremely important in the regulation of angiogenesis and metastasis in various types of human malignancy ([@b24-ol-08-02-0601]).

More recent studies have identified the activation of the PI3K/Akt signaling pathway in several types of human cancer, including brain glioma ([@b5-ol-08-02-0601]), breast cancer ([@b6-ol-08-02-0601]) and pancreatic cancer ([@b7-ol-08-02-0601]). In addition, the high expression of PI3K and p-Akt are often associated with a poor prognosis. PI3K and p-Akt expression have also been detected in the early stage of NSCLC, however, their clinical significance in operative NSCLC remains controversial. Tsurutani *et al* ([@b12-ol-08-02-0601]) reported that p-Akt was positive in the majority NSCLC specimens, but rarely detected in the surrounding normal tissues, indicating that p-Akt activation is a factor for a poor prognosis for all stages of NSCLC. These results indicated that the activation of the PI3K/Akt signaling pathway is important in the transition from precancerous lesion to malignancy. Balsara *et al* ([@b25-ol-08-02-0601]) also reported that the overexpression of mTOR, a downstream target of the PI3K/Akt signaling pathway, was significantly higher than the expression in normal lung tissue, and its expression was found to closely correlate with the TNM stage. These findings suggested that the activation of the PI3K/Akt pathway is closely correlated with tumor progression. David *et al* ([@b9-ol-08-02-0601]) investigated the tumors obtained from 61 patients with NSCLC in three tissue microarrays and found that the positive expression rate of p-Akt was 23% (14/61), indicating that p-Akt is an independent adverse prognostic factor for NSCLC. The expression and clinical significance of p-Akt in operative NSCLC was also confirmed by Al-Saad *et al* ([@b8-ol-08-02-0601]). Notably, the study also found that the high expression of PI3K in tumor stromal cells is an independent factor for a favorable prognosis for NSCLC. Shah *et al* ([@b13-ol-08-02-0601]) examined 82 surgically resected stage I--IIIA NSCLC samples for p-Akt by immunohistochemistry and found that high p-Akt levels correlate with high tumor grade, whereby p-Akt is an independent factor for a favorable prognosis for stage I--IIIA NSCLC. Al-Saad *et al* ([@b8-ol-08-02-0601]) considered that these inconsistent results may be the result of tissue specificity, technical differences, immunohistochemical antibodies obtained from different providers, varying scoring methods, study size and the number of statistical variables entered in the multivariate analysis ([@b8-ol-08-02-0601]).

In the present study, the clinical records of 70 patients with stage I--IIIA NSCLC were retrospectively evaluated, and it was detected that PI3K and p-Akt expression occurred in the membrane of lung cancer cells, as well as the cytoplasm and occasionally the nucleus. PI3K and p-Akt overexpression were detected in 58.6 and 50.0% of the tumors, which was higher than that observed in the tumor-adjacent tissues. These results revealed that the PI3K/Akt signaling pathway is overactivated in NSCLC and may closely correlate with the initiation and progression of the condition, as observed in previous studies ([@b9-ol-08-02-0601],[@b12-ol-08-02-0601]). The present study also detected that p-Akt overexpression in stage I--IIIA NSCLC was significantly correlated with lymph node metastasis and TNM stage, which revealed that the activation of the PI3K/Akt signaling pathway may be involved in the promotion of cell proliferation, invasion and metastasis in NSCLC.

To the best of our knowledge, no studies have been reported with regard to the correlation between PI3K and p-Akt expression and advanced NSCLC in the English-language literature. The present study revealed that PI3K and p-Akt are detected in advanced NSCLC, however, no significant difference was identified between the staining location and overexpression of PI3K and p-Akt in stage IIIB--IV NSCLC tissues compared with that in stage I--IIIA NSCLC tissues. p-Akt overexpression in advanced NSCLC was found to significantly correlate with TNM stage, which revealed that the activation of the PI3K/Akt signaling pathway may be persistently involved in the progression of NSCLC. Furthermore, the multivariate analysis showed that p-Akt, TNM stage and ECOG-PS were independent and adverse prognostic markers in advanced NSCLC, as observed in the previous studies by David *et al* ([@b9-ol-08-02-0601]) and Al-Saad *et al* ([@b8-ol-08-02-0601]), but inconsistent with the study by Shah *et al* ([@b13-ol-08-02-0601]). We hypothesize that the possible reasons for these contradictory results may include the number of samples and the TNM staging of the selected patients. The present study also revealed that PI3K is an independent and unfavorable prognostic marker in advanced NSCLC, contradictory to the results found in the study by Al-Saad *et al* ([@b9-ol-08-02-0601]), which revealed that the high expression of PI3K in tumor stromal cells is an independent favorable prognostic factor in NSCLC. The results of the study by Al-Saad *et al* indicate that the stromal overexpression of PI3K enhances stromal cell function by preventing tumor cell proliferation in concert with the assumed function of the immune system.

Due to the limited follow-up time in stage I--IIIA NSCLC, the correlation between PI3K and p-Akt expression and prognosis in stage I--IIIA NSCLC was not analyzed in the present study. With an extension to the follow-up time, this study will be continued in the next phase of research.

In conclusion, the PI3K/Akt signaling pathway is overactivated in NSCLC, and is closely correlated with unfavorable prognostic factors. PI3K and p-Akt are also independent and adverse prognostic markers in advanced NSCLC. The results of the present study further indicate that PI3K and p-Akt may be potential therapeutic targets for NSCLC. However, due to the limitations inherent in retrospective analyses, the prognostic value of PI3K and p-Akt overexpression requires further validation in larger prospective studies.

![PI3K and p-Akt expression in stage I--IIIA (A and C) tumor-adjacent tissues and (B and D) squamous cell carcinoma. (A) PI3K(−); (B) PI3K(+); (C) p-Akt(−); and (D) p-Akt(+). (Stain, hematoxylin and eosin; magnification, ×200). PI3K, phosphatidylinositol 3-kinase; p-Akt, phosphorylated protein kinase B.](OL-08-02-0601-g00){#f1-ol-08-02-0601}

![PI3K and p-Akt expression in stage IIIB--IV squamous cell carcinoma. (A) PI3K(−); (B) PI3K(+); (C) p-Akt(−); and (D) p-Akt(+). (Stain, hematoxylin and eosin; magnification, ×400). PI3K, phosphatidylinositol 3-kinase; p-Akt, phosphorylated protein kinase B.](OL-08-02-0601-g01){#f2-ol-08-02-0601}

![PI3K and p-Akt expression in stage IIIB--IV adenocarcinoma. (A) PI3K(−); (B) PI3K(+); (C) p-Akt(−); and (D) p-Akt(+). (Stain, hematoxylin and eosin; magnification, ×400). PI3K, phosphatidylinositol 3-kinase; p-Akt, phosphorylated protein kinase B.](OL-08-02-0601-g02){#f3-ol-08-02-0601}

![Kaplan-Meier curves for stage IIIB--IV non-small cell lung carcinoma (NSCLC) patients with PI3K-positive and -negative expression (log-rank, χ^2^=8.347 and P=0.004). Cum, cumulative; PI3K, phosphatidylinositol 3-kinase.](OL-08-02-0601-g03){#f4-ol-08-02-0601}

![Kaplan-Meier curves for stage IIIB--IV non-small cell lung carcinoma (NSCLC) patients with p-Akt-positive and -negative expression (log-rank, χ^2^=7.192 and P=0.007). Cum, cumulative; Akt, protein kinase B.](OL-08-02-0601-g04){#f5-ol-08-02-0601}

###### 

Correlation between PI3K and p-Akt expression and clinicopathological factors in stage I--IIIA NSCLC.

  Characteristics             n    PI3K overexpression   Positive rate, %   χ^2^   P-value   p-Akt overexpression   Positive rate, %   χ^2^   P-value            
  --------------------------- ---- --------------------- ------------------ ------ --------- ---------------------- ------------------ ------ --------- -------- -------
  Gender                                                                                                                                                         
   Male                       49   18                    31                 63.3   1.4830    0.223                  27                 22     44.9      1.7007   0.192
   Female                     21   11                    10                 47.6                                    8                  13     61.9               
  Age, years                                                                                                                                                     
   ≥60                        50   22                    28                 56.0   0.4769    0.490                  23                 27     54.0      1.1200   0.290
   \<60                       20   7                     13                 65.0                                    12                 8      40.0               
  Degree of differentiation                                                                                                                                      
   Low-middle                 37   14                    23                 62.2   0.4170    0.518                  18                 19     51.4      0.0573   0.811
   High                       33   15                    18                 54.5                                    17                 16     48.5               
  Pathological type                                                                                                                                              
   SCC                        38   15                    23                 60.5   0.1309    0.717                  17                 21     55.3      0.9211   0.337
   AdC                        32   14                    18                 56.3                                    18                 14     43.8               
  TNM stage                                                                                                                                                      
   I                          12   6                     6                  50.0   0.8814    0.667                  9                  3      25.0      8.9752   0.011
   II                         35   15                    20                 57.1                                    20                 15     42.9               
   IIIA                       23   8                     15                 65.2                                    6                  17     73.9               
  Lymph node metastasis                                                                                                                                          
   Yes                        26   9                     17                 65.4   0.7913    0.374                  8                  18     69.2      6.1189   0.013
   No                         44   20                    24                 54.6                                    27                 17     38.6               
  PS score                                                                                                                                                       
   0--1                       52   23                    29                 55.8   0.6544    0.419                  24                 28     53.9      1.1966   0.274
   2                          18   6                     12                 66.7                                    11                 7      38.9               

PI3K, phosphatidylinositol 3-kinase; p-Akt, phosphorylated-protein kinase B; SCC, squamous cell carcinoma; AdC, adenocarcinoma; NSCLC, non-small cell lung carcinoma; TNM, tumor-node-metastasis; PS, performance status.

###### 

Correlation between PI3K and p-Akt expression and clinicopathological factors in stage IIIB--IV NSCLC.

  Characteristics[a](#tfn2-ol-08-02-0601){ref-type="table-fn"}   n    PI3K overexpression   Positive rate, %   χ^2^   P-value   p-Akt overexpression   Positive rate %   χ^2^   P-value            
  -------------------------------------------------------------- ---- --------------------- ------------------ ------ --------- ---------------------- ----------------- ------ --------- -------- -------
  Gender                                                                                                                                                                                           
   Male                                                          61   28                    33                 54.1   1.7209    0.190                  31                30     49.2      0.8432   0.358
   Female                                                        26   8                     18                 69.2                                    16                10     38.5               
  Age, years                                                                                                                                                                                       
   ≥60                                                           52   25                    27                 51.9   2.3903    0.122                  28                24     46.2      0.0016   0.968
   \<60                                                          35   11                    24                 68.6                                    19                16     45.7               
  Degree of differentiation                                                                                                                                                                        
   Low-middle                                                    49   18                    31                 63.3   0.9977    0.318                  29                20     40.8      1.2029   0.273
   High                                                          38   18                    20                 52.6                                    18                20     52.6               
  Pathological type                                                                                                                                                                                
   SCC                                                           37   18                    19                 51.4   1.4025    0.236                  21                16     43.2      0.1937   0.660
   AdC                                                           50   18                    32                 64.0                                    26                24     48.0               
  TNM stage                                                                                                                                                                                        
   IIIB                                                          49   23                    26                 53.1   1.4294    0.232                  32                17     34.7      5.7501   0.016
   IV                                                            38   13                    25                 65.8                                    15                23     60.5               
  PS score                                                                                                                                                                                         
   0--1                                                          41   20                    21                 51.2   1.7511    0.186                  19                22     53.7      1.8421   0.175
   2                                                             46   16                    30                 65.2                                    28                18     39.1               

Lymph node metastasis was present in all stage IIIB--IV patients, therefore, the values are not included in the table.

PI3K, phosphatidylinositol 3-kinase; p-Akt, phosphorylated-protein kinase B; SCC, squamous cell carcinoma; AdC, adenocarcinoma; PS, performance status; NSCLC, non-small cell lung carcinoma; TNM, tumor-node-metastasis.

###### 

Multivariate analysis of survival in stage IIIB--IV NSCLC.

  Parameter[a](#tfn4-ol-08-02-0601){ref-type="table-fn"}   Regression co-efficient   Standard error   Wald     HR (95% CI)            P-value
  -------------------------------------------------------- ------------------------- ---------------- -------- ---------------------- ---------
  PI3K overexpression                                      0.762                     0.291            6.860    2.143 (1.211--3.790)   0.009
  p-Akt overexpression                                     0.689                     0.347            3.948    1.991 (1.009--3.927)   0.047
  Age, years (≥60 vs. \<60)                                −0.156                    0.233            0.446    0.856 (0.542--1.351)   0.504
  Gender (male vs. female)                                 −0.008                    0.258            0.001    0.992 (0.598--1.646)   0.976
  TNM stage (IIIb vs. IV)                                  1.566                     0.313            24.982   4.788 (2.591--8.848)   0.001
  Degree of differentiation (low-middle vs. high)          −0.013                    0.241            0.003    0.987 (0.616--1.583)   0.963
  PS score (0--1 vs. 2)                                    1.186                     0.334            12.609   3.272 (1.701--6.296)   0.001

Lymph node metastasis was present in all stage IIIB--IV patients, therefore, the values are not included in the table.

HR, hazards ratio; CI, confidence interval; PI3K, phosphatidylinositol 3-kinase; p-Akt, phosphorylated-protein kinase B; PS, performance status; NSCLC, non-small cell lung carcinoma; TNM, tumor-node-metastasis.
